Equipment
Photoreactions were carried out with a high-pressure Hg-lamp (Heraeus TQ150) with direct irradiation. Structures in the solid state were determined by X-ray diffraction analysis with a Bruker APEX DUO with Mo-Kα (2a c ) or Cu-Kα (2a n ) radiation. Data for both crystals were collected at 90(2) K and integrated using the Bruker SAINT 1 software package. Data were corrected for absorption effects using a multi-scan technique (SADABS 2 ), structures were solved and refined using XT 3 and XL, 4 respectively. All non-hydrogen atom were refined anisotropically, while all hydrogen atoms were placed in calculated positions. IR spectra were recorded at room temperature on a Bruker Tensor 27 FT-IR spectrometer with 32 scans for each measurement. NMR spectra were recorded on a Bruker AV-400 spectrometer ( 1 H: 400
MHz, 13 C: 100 MHz, 22 °C) equipped with a 5 mm dual probe or on a Varian VNMR-S 600 
Reagents and solvents
All commercially available chemicals were used without further purification unless stated otherwise.
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THF was freshly distilled from sodium wire before use. CH 2 Cl 2 was dried 3 h with P 2 O 5 under reflux with stirring and was distilled.
Chemicals were obtained from the following companies: MeI, Acros Organics N.V. (Geel, BE): Dimethylacetylene dicarboxylate (DMAD).
Methods

General remarks
Photoreactions were carried out in quartz glassware. Reaction solutions were stirred with a magnetic stirring bar. Reaction temperatures refer to the medium that surrounded the reaction vessel. Solvents were usually removed under reduced pressure at 40-50 °C with a rotatory evaporator, if necessary, at reduced pressure. The room temperature was approximately 21 °C.
Determination of fluorescence quantum yields
Solutions were prepared from stock solutions of the derivatives 2a-c in MeCN (c = 1.0 mM). Aliquots of the stock solutions were evaporated under a stream of nitrogen and redissolved in the respective solvent. In general, absorption spectra were determined with a scan rate of 120 nm min -1 from 240 to 550 nm and subsequently smoothed in the Origin software with the adjacent-averaging function (factor 10). For the detection of emission spectra, the excitation and emission slits were adjusted to 5 nm. The scan rate was 120 nm min -1 and the detector voltage was adjusted to 500 V. The spectra were smoothed with the implemented movingaverage function (factor 5). Due to the low emission intensity of derivitave 2b the emission spectrum was recorded at 30 nm min -1 and smoothed in the Origin software with the adjacent-averaging function (factor 10). The relative fluorescence quantum yields of 2a-c were determined under identical conditions, i.e. the same cuvettes were used and the measurements were performed at a constant temperature with the same settings on the spectrometer (detection wavelength, excitation wavelength, detector voltage, slit bandwidths, collection rate). Coumarin 153 (Φfl = 0.31 in EtOH 5 ) was used as standard. The emission spectra were collected from solutions with Abs. = 0.10 at the excitation wavelength. After integration of the fluorescence band, the relative fluorescence quantum yields were calculated according to eq. 1.
The subscripts "x" and "s" refer to the substance under investigation and the reference compound, respectively; J = ∫/ F (ʎ)dʎ is the integral of the emission band; T is the optical transmittance of the sample solution at the excitation wavelength ʎ ex ; n is the refractive index of the sample or standard solution.
S4
Syntheses
Synthesis of 2-benzoylpyridinium salts
2-Benzoyl-1-benzylpyridinium bromide (1a), 6 2-benzoyl-1-methylpyridinium tetrafluoroborate (1c), 7 and 1-benzylpyridinium bromide (1d) 8 were prepared according to literature procedures.
2-Benzoyl-1-ethyloxycarbonylmethylpyridinium bromide (1b)
A solution of 2-benzoylpyridine (7.7 g, 42 mmol) with ethyl bromoacetate (7.1 g, 42 mmol, 4.7 mL) in anhydrous DMF (5 mL) was stirred for 8 d at 60 °C. After cooling to room temperature the solution was poured into EtOAc (500 mL) with vigorous stirring, and the precipitate was collected by filtration and washed with EtOAc (3 × 20 mL). The crude was recrystallized from MeOH/EtOAc and dried in vacuo with CaCl 2 . The product 1b was obtained as a brownish crystalline solid in 70% yield (10 g, 30 mmol); mp 152-155 °C (dec.). 
Synthesis of indolizine derivatives
Photochemical synthesis of indolizine derivatives
General procedure for the photochemical conversion of 2-benzoylpyridinium salts with dimethylacetylenedicarboxylate (DMAD) to indolizine derivatives (GP 1).
In a quartz tube equipped with a rubber septum a solution of the pyridinium derivative (1.00 mmol) and DMAD (2.00 mmol) in MeCN (12 mL) was purged with argon gas for 30 min and subsequently irradiated for 15.5 h with stirring. The photolysate was poured into a mixture of H 2 O (50 mL) and EtOAc (50 mL) and the organic layer was washed with H 2 O (2 x 30 mL). The organic layer was dried with Na 2 SO 4 , filtered from the desiccant, and the solvent was removed under reduced pressure. The residual oil was purified by column chromatography and crystallization. S5 Chart S1. General numbering of indolizine-1,2-dicarboxylate derivatives (specific numbering see Figures S6-S14) .
According to GP 1 1a (200 mg, 565 µmol) and DMAD (160 mg, 1.12 mmol, 140 µmL) were irradiated in MeCN (6 mL 
Dimethyl-3-phenylindolizine-1,2-dicarboxylate (2d)
According to GP 1 DMAD (269 mg, 1.90 mmol, 0.23 mL) was added to a solution of 1d (237 mg, 948 µmol) in MeCN (4.0 mL), and solution turned dark red immediately. The reaction mixture was irradiated for 19.5 h, and TLC analysis of the mixture showed the appearance of a blue fluorescent spot. The crude was purified by flash column chromatography (SiO 2 neutral; cyclohexane/EtOAc = 4/1; R f = 0.32) to afford 2d as a fluorescent, colorless solid (0.8 mg, 2.6 µmol, < 1%). 
Base-induced synthesis of indolizine derivatives
General procedure for the synthesis of indolizine derivatives by the reaction of 2-benzoylpyridinium salts with alkynes under alkaline conditions (GP 2) 9
A suspension of the pyridinium derivative (1.00 mmol), the alkyne (2 mol. eq.) and the base (3 mol. eq.) in the respective solvent (10 mL) was stirred at r.t. or with heating for 16-24 h. The solvent was removed under reduced pressure and the residue was dissolved in a mixture of EtOAc (100 mL) and H 2 O (100 mL). The organic layer was washed with H 2 O (3 x 100 mL), dried with Na 2 SO 4 , filtered from the desiccant, and the solvent was removed at reduced pressure. The residual oil was purified by column chromatography. -5-benzoyl-3-phenylindolizine-1,2-dicarboxylate (2a) According to GP 2 1a (1.64 g, 4.63 mmol) was made to react with DMAD (1.32 g, 9.27 mmol, 1.10 mL) and K 2 CO 3 (1.92 g, 13.9 mmol) in THF (50 mL). The crude was purified by flash column chromatography (SiO 2 neutral; cyclohexane/EtOAc = 4/1, R f = 0.26). The product was crystallized from hexane/CH 2 Cl 2 and dried in vacuo with CaCl 2 to give 2a as a fluorescent, orange-colored, crystalline solid (138 mg, 29.3 mmol, 11%). The product was identified by TLC analysis and 1 H-NMR spectroscopy. 
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According to GP 2 1b (0.70 g, 2.00 mmol) was made to react with DMAD (0.57 g, 4.00 mmol, 0.50 mL) and K 2 CO 3 (830 mg, 6.00 mmol) in THF (20 mL). The crude was purified by flash column chromatography (SiO 2 neutral; cyclohexane/EtOAc = 4/1, R f = 0.26). The product was crystallized from hexane/CH 2 Cl 2 and dried in vacuo with CaCl 2 to give 2b as a fluorescent, yellow, crystalline solid (415 mg, 1.01 mmol, 51%). The product was identified by TLC analysis and 1 H-NMR spectroscopy. -5-benzoylindolizine-1,2-dicarboxylate (2c) According to GP 2 1c (0.65 g, 2.00 mmol) was made to react with DMAD (0.57 g, 4.00 mmol, 0.50 mL) and Et 3 N (0.61 g, 6.00 mmol, 0.85 mL) in MeCN (40 mL). The crude was purified by column chromatography (Al 2 O 3 neutral; cyclohexane/EtOAc = 4/1; R f = 0.28). The residue was crystallized from cyclohexane/EtOAc and dried in vacuo with CaCl 2 to afford 2c as fluorescent, yellow needles (15 mg, 44.5 µmol, < 5%). The product was identified by TLC analysis and 1 H-NMR spectroscopy. ) and 1923160 (2a c ) contain the supplementary crystallographic data for these compounds. These data can be obtained at The Cambridge Crystallographic Data Centre at https://www.ccdc.cam.ac.uk S11 4. IR spectra Figure S6 . FT-IR spectra of the polymorphs 2a n (red line) and 2a c (black line). S12 5. NMR spectra Figure S7 . 1 H-NMR spectrum (400 MHz) of (1b) in CDCl 3 . Figure S8 . 13 C-NMR spectrum (150 MHz) of 1b in CDCl 3 . S13 Figure S9 . 1 H-NMR spectrum (400 MHz) of 2a in CD 3 OD. Figure S10 . 13 C-NMR spectrum (100 MHz) of 2a in CD 3 OD. S14 Figure S11 . 1 H-NMR spectrum (600 MHz) of 2b inCDCl 3 . Figure S12 . 13 C-NMR spectrum (150 MHz) of 2b in CDCl 3 . S15 Figure S13 . 1 H-NMR spectrum (400 MHz) of 2c in CDCl 3 . Figure S14 . 13 C-NMR spectrum (150 MHz) of 2c in CDCl 3 . S16 Figure S15 .
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Absorption and emission spectra
1 H-NMR spectrum (400 MHz) of 2d in DMSO-d 6.
Figure S16.
